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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eyepiece 
having long eye relief and high resolution over a wide 
image angle even when a pupil position is deviated from 
an optical axis. 

SOLUTION: An eyepiece is constituted of 1st lens group 
1 to 4th lens group 4 arranged successively from the 
pupil side. The 1st lens group 1 is constituted of joining 
a positive lens 1 1 with a negative lens 1 2, the 2nd and 
3rd lens groups 2, 3 are respectively constituted of 
positive lenses 21. 31. and the 4th lens group 4 is 
constituted of a negative lens 41. At lest one surface 
out of the 3rd lens group 3 or the 4th lens group 4, i.e., 
the pupil side surface 31 A of the 3rd lens group 3 in 
Fig.1, is made an aspheric surface and the shape 
coefficient of the 2nd lens group 2 is set up to a value 
>0.5. 
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>X4 1©I1* (mm) ^n-C^nSf. $e>lc. nd 
1, nd2, nd4, nd6. *fcttnd8{i, U>Xl 1. 12, 

2 1, 3 K ^fe(i4 1 -g-n-^^nKHSWWdi^lCfclt-S 
JS^**SL/. vdl, »/d2, yd4, i/dS, *fc(iwd8 
14. U>X1 1 , 12, 2 1, 3 K *>£:(44 1 -etl^ 

;t(4b3ili. ^Ni*MT-S.-5, m 3 U'>XP 3 <DBiffli|OT® 

3 1 A<0 4J>:*>S:li6;5i:O#^i*S<S8t«:-€:n-5:'n«b. 
fli. jR«*t5 2 5 nm {-t-y^^-V-M 03t(Cfc(J-S 
«IBU>XO«j*!ES8*«-r. 

[0 0 5 2];5:fc. C©if^. ^2 U>XP20D}Ett« 
as f2l4. 1. 143<!:/S:y. SC (2) $3l>fr. 
[0 0 5 3] SIR^>X©S-/X5p'-^'*t. (5) IC 

3(c^-rJ:5IC^y. «K±(Cfc(t-5«|iRM{4. a4ic 

rO= oo dO=35. 000000 

r1= 44 98305 d1=21. 788580 nd1=1. 

r2= -40. 61049 d2= 3. 000000 nd2=1. 

r3=-525. 70221 d3= 7. 145805 

r4= 36. 37975 d4=16. 861732 nd4=1. 

r5=-260. 49181 d5= 9. 028761 



578294 vd1=62.6745 

750353 i/d2=32.8672 

487000 yd4=70.4000 

600080 i/d6=61.3702 

755000 yd8=27.6000 



• • • (5) 

[0 0 5 4] CCT. S3lCt3l>T, ^*®lRSlC■^l^T 
(4. ifi^X)^ 6 1 5 . Onm, 525. Onm, 470n 
mG)3afS<D3t<O'bO*0*UT»S (SttJT, 

*«UTC>-5C<!:lc:/j:-5) , */t, 0 4 icfctxT*). 
S*<6 15. Onm, 525. Onm, 4 7 0 nm<D3 

aaoDjt{c:?iNrro«iRM*0^uTfts, (il. @4 

^Et>(C. S4T(4, 04 (A) JiM04 
(E) <D5 0©fliiRM$:@^bT*-5*^ Cn6»li. 0 
1 ©.^A7!rSE-5-tl-fniCt3It*'t)03T»«. SI 

mmmt. n-^-v^o. (±20. 4g) ii/Xfe 

01 0.-^.A7!iS^.EI4. -tn-fn 2 0. 4g. 1 
4. 3g. Og (7tfft±) .-14. 3g[. -20.4 
Jg<0ffiftlCffl^-r-5Mi-C»S. ttStt. EST. 

-flSiC, 2 75S7mmiSeT-*-5fc». CdTB. B 
1^. -?-<DcfHfgT35<5 4mm«!:UT&S, 
[0 0 5 51 ±«E<DC<!:I4. JUTC^-T^ffliR 

[0 0 5 6] glBU'>X(^a-A7>-^**> SC 

(5) IC^rJ:pJCK^SnTOSlg#IZ. Ii*<3tll!l± 
A^eSmmfc'lt-rtlfct^lCif/^^tlSJtllSS*. @5lC 

6 [zff^r. 

[0 0 5 7] »:ic. «ak3i^. it (3) 
©TUBfiiTfeS- 1 . stufcif^!;:. 0io«llgu> 

XOSA^y m2U>Xm2(DB^%&Ls f2 
(2) S^fcf <fcr)IC^^-rS<t. JUT<^ 

[0 0 5 8] 

551875 >/d1=64 4815 
751778 »/d2=31.0426 

530210 yd4=66. 1883 



(7) 4#BB¥ 1 1 -1 3 3 3 1 5 



r6= 56. 89054 (16= 4 448242 nd6=1. 487000 vd6=70. 4000 
r7=-105. 10564 d7= 5. 392555 

r8= -32. 15009 d8= 4. 186553 nd8=1. 755000 >/d8=27. 6000 
r9= 64.84861 
a3i=-0. 224076X10-4 
b 31=0. 101922x10-7 
f =46. 112 

... (6) 

[00 5 9] JSfc. CODJg^s SI2 U>X»2©JBtt0g 9 mm/f lfrtlTl>-5 «i:^©»ffi±(C*5(tS«UR^ 

&LS fzli. 0. 755<i:>S:U, iC (2) ^Sl/^r. I±. S 9 IC^fJ: p (C^S-S. 

[0 0 6 01 glSL'^XroS/t^pt-;^**. SC (6) IC [0 0 6 21 ;5:lC. ^HJtksiSr, (3) iC^^U/blEffl 

*■r<^:plc^^^nTl^■5li^lc, e*t3tik±ic*«<t (7)±pgffiT»«o. 6 tu/t^^ic @i ©sisuvx 

[0 0 6 1 1 */5:. SIR^>X<Z)*A^.?t-;5'*«. ^ [0 0 6 3] 

(6) lc^-rJ:5lc:SSStiTO-5«^lc. Ili*t3tl4± 

rO= oo d0=35. 000000 

r1= 50. 05161 dl=19. 201337 nd1=1. 556786 »/d1=64. 1245 
r2= -42. 93164 d2= 3. 000000 nd2=1. 750946 vd2=32. 0814 
r3=3414. 53698 d3= 0. 100000 

r4= 38. 22049 d4=20. 261766 nd4=1. 487000 vd4=70. 4000 
r5=-836. 90401 d5=1 3. 906944 

r6= 29.70857 d6= 6.730841 nd6=1. 591505 >/d6=61.8656 

r7= 183. 26213 d7= 6. 224333 

r8= -30.65892 d8= 3. 00000 nd8=l. 755000 i/d8=27. 6000 

r9= 91.55184 

a 31=0. 220299x10-5 

b 31 =-0. 245065X10-7 

f =46. 112 

• • • (7) 

[0 0 6 4] /3:1s. dCDlg^. ^ 2 U >Xi* 2 U'>X»3. ^A\y>X^Atli. ttflWA^^JH^rlESSn 

Scsf2(i. 0. 913<!:^£U. iC (2) ^^fc-f. TWfiEStlTO*. -^-UT, lg 1 U-VXi* 1 (i. jEU'> 

[0 0 6 51 }$IBU>X<D#/t5pC-:^'*{, ^ (7) (C XT»-5U>X1 1 <hft U'^XT^-S.U'^X 1 2 
^•r«tplc:IS^$nTl\««^(C, li*J3tWl±IC»S<i: ^SnTfiUSStls m2U>XI¥2li. iEU>X-C*« 
#lcii, affiUXM. IK^iiR^. *3J:t;t|ittiR^li. Si U'>X2 1 ■C««^EtlTl^«. $e>lc. m2l^>X8f2 

IC^-rJ:^>lc/j:-5. -S/ttolc, it (2) ^S/5:-rJ:p;S:M. EP^, 0. 5 <k 

[0 0 6 6] iF.ti. SIB^>X0DS/X5>i-^'*t. SC U:*:$l^fSt $nTl>S. 

(7) (CS^-TJlPlCKSSnTOSJi^lC. liSX)«3t*l± [0 0 6 9] -tUT. ll3l^>X»3tt, jEI^>XT* 

li, 01 2lC5^r<t5lc;S-5, -C*-5U>X4 1 T«^SnTl\5. 

[0 0 6 7] iJClC. 01 3B. :$i§im<Dmm\y>X<Dm [0 0 7 0] fiU. Sfi 2 HJSOJB^TIi. JU±(Olg1 U 

zmmiommom&m&T^iyTi^i. ua. m'p. m^ >xn^nmm4iy>xm4<oz>t>. S3u>xp3* 

(Cfclt-51i^<»:*tJ^:t--595^lCt>UT(i. |5]-(^?9^$ m^f*U>X3 1 (DX^ 'J 3 1 Bfdlftlf$^ 
i^LX&^, mt>. croSiSU^Xli, S2t:6*llC. 01 ^Mi^nTO-S. Se)IC, CCJli^, lg3U>XS*3 

lCfc(tS«#«i:PI«lC«fi£$nTU«, J->«iJO®3 1 B©4J3i:rolf^ffi|g|i€:a32i: 

[0 0 6 8] stoT. ^2ii«iaDJBfiici3i>T'b. SIS -T-stttfc. wim<o%^^k3zt. "tn^ctii-^t 
u^xii. 4gf5^^t©^'>XT•«fi£^nTl^s. su*., ^ 

ISISU'>Xli. Ig1 U>XP1 , m2U>XP2. Ig3 



(8) 1 1 - 1 3 3 3 1 5 



-0. 9<k32<1. 4, iiU, a32= (k32/f) 3 

• • ■ (8) 

*<fiE3l-r-5J:5IC. 0^iS^k32*^^S$nTt^'5o [0 0 7 2] »:IC, m&Lkz2^. 3t (8) (cS^UytlEH 

[0 0 7 1 ] cm*. «ak32*<, -0. Q^TtUi ©tfPBl(DSi5ffl05fiiT»S, 1 . OOOtU/tli^ 

y-r^. M^^A^sS<k-r-5A^e)TS)'5. «ak32 paro^gw^ss f2*^ic (2) ^mfftJivizwiMT 

^©H®<DS22SP5J-W«®/)iiE?3lSl(Cffl*^U-r^. ^IS [0 0 7 3] 

rO= oo d0=35. 000000 

rl= 49. 57582 d1=18. 673001 ndl=1. 573581 v dl=62. 9774 
r2= -45. 49569 d2= 3. 000000 nd2°1. 751542 v d2=31. 3301 
r3= 239. 93171 d3= 0. 100000 

r4= 43. 29904 d4=10. 852289 nd4=1. 598668 vd4=61. 4503 
r5= 192. 70107 d5=1 7. 389232 

r6= 34 67545 d6= 9. 794774 nd6=1. 620000 v d6=60. 3000 
r7=-1 97. 44785 d7= 9.494566 

r8= -32.76053 d8= 3.000000 nd8=l. 755000 vd8=27. 6000 

r9= 82.51277 

a 32=0. 101990X10-4 

b32=-0. 956666X10-8 

f =46. 121 

... (9) 

[0 0 7 4] CCT. b32!4v S3U> 
[0 0 7 5] COm-^. m2 U>'XP2<D}Bttffv 

as f 2(4. 1. 580i;tty. ic (2) 

[0 0 7 6] }tlgU>Xro&/t^>-:5'di, iC (9) IC 
^•r<i;plC^S^tlTl^•5ii^lC, lld<3t$4±lcS)S<i: 
#IC(4. HI 3 (C^U/t;J:p;5:Jt8SSA^«*^n-5. * 

14, SI 4(c*t-J:^>lc;5:U, «E±lcfilt««JR^ 
14. 01 5(c5s-rJ:e>lc;5:-5. 

rO= oo d0=35. 000000 

rl= 47. 66856 d1=21. 334572 ndl=1. 555536 v d1=64 2144 

r2= -43. 66090 d2= 3. 000000 nd2=l. 751888 vd2=30. 9106 

r3=7046. 41554 d3= 0. 100000 

r4= 35. 63434 d4=25. 000000 nd4=1. 487000 v d4=70. 4000 
r5=-881. 17596 d5= 7. 125332 

r6= 27. 02964 d6= 5. 467799 nd6=1. 487000 v d6=70. 4000 
r7= 60.81379 d7= 8.495934 

r8= -25. 69600 d8= 3. 000000 nd8=1. 755000 u d8=27. 6000 
r9= 300. 82749 
a 32=-0. 743508x10-5 
b 32=0. 677046x10-7 
f =46. 112 

• • • (10) 

[0 0 8 0] /j:j3. ZCOi^'^. m 2 1^ >X& 2 (Om^m [0 0 8 1 ] JgBgU>X(D=&/t^;<-;S'*<. iC(10) 

B.S f 2(4. 0. 922i:>S:U. 3« (2) ^gSfcf. IcS^-T J:5 lC^S^nT^^Sli^lC. liX)<?t*4±(C»S 



[0 0 7 7] *6ilBU>X(D=&/^^^ 
(9) (c:^-rJ:p(C^^$tlTl^51i^(C. BlX><JtlS± 
A^t>9mm;5:(frn/S:<i:#lCfil*^n-55t8S0S:. 01 6 

[0 0 7 8] MZ. ^Slk32*. iC (8) iCj^LytlEH 
<^TPBfflT«..5-0. 9<tL,fcJ§^lC. 01 SroSISU 
>X(^&/t^;^-^*. ^2U>XP2©JBttfl&as f 
2*tiC (2) *«/S:f J:plcSi^-r-5i. W^-tf. JUT 

[0 0 7 9] 



(9) 1 1 - 1 3 3 3 1 5 



t^izii. H^i^m. ni^>Rm. ^jiZfm^iiRmit. m 

1 8lc^-r<tPlc;5:U. •»ii±Cfc(t««|iR^I4, 01 

[0 0 8 23 SIBl/>X<OS-/t^>-^'««. SC 

(1 0) lc^-rJ:plca:S$tiTO-5JS&lc. B^tJttt 

±A^^ 9 mmfc(tmTl\St#0«iB±lCfcIt-5«t«R 

mt. 0 2 0 jc^rJ: p lc;S:-5. 

rO= oo d0=35. 000000 
r1= 50. 34425 d1=16. 590908 nd1=1. 590853 
r2=-55. 68133 d2= 3. 000000 nd2=1. 752327 
r3=224. 40520 d3= 0. 100000 
r4= 41. 99334 d4= 8. 854807 nd4=1. 620000 
r5=101. 12743 d5=21. 032002 
r6= 27.60385 d6=13. 502596 nd6=1. 533368 
r7=-65. 96967 d7= 5. 164372 
r8=-39. 17709 d8= 3. 000000 nd8=1. 755000 
r9= 51. 70521 
a 32=0. 279861 x10-4 
b32=-0. 339646x10-7 
f =46. 112 



[0 0 8 3] :)ZIZ. 0gak32S:. SC (8) IC^UfcfEH 
[0 0 8 4] 



i/d1=61. 9042 
V d2=3a 3944 

V d4=6a 3000 

V d6=65. 9251 

1/ d8=27. 6000 



[0 0 8 5] ttt3. crom^. 1^2 U>Xi¥2<^JBt^0g 
&LS f 2l4. 2.420<!:;3:y, S (2) ^MfcT, 
[0 0 8 6] SISU>X(0*A5J*-tS'**, (1 1) 

t^lcii. ^®iRS, #f*iRM> fccfct/maiRMli. 0 
2 1 lCn^-rJ:^lc;5:y. ■@SS±lcfc(t-5««R^I4. 0 2 

[0 0 8 7] S/b. giS^'>X05S/t5>-^S'*^ jC 
(1 1) ^c^■rJ:plc|ft^^E^^Tl^'51i^(c. li*<5ttti 

±*>& 9 mm^(frnTO«<»:$<D»iS±lC*3ltS«|iR 

MI4. 02 3lc^^J:*>lc;a«. 
[0 0 8 8] ;^:ic, 02 4(i. 

3||Jfi©Jgfi|a3flli5EW«:5^«>TUS. ;5:*5. m^P. 01 

CKOSBgU/^Xfi. S*fi*l(C, 01 
I C 33 ( t .5 It ^ <h p] ailC « fig ^ n T I ^ -5 . 
[0 0 8 9] Se^T, lg3||Jffi(7)JBffilCfctNTt). ^Bg 
U>XI4. 4P5tJt©U>XT«fiR$nTO«o BPS. 

- 1 . 9<k4i<- 1.1, 



[0 0 9 2] cm*, ®»k4i*<, -1. gftlTi:^:* 
1S^(C(4. 02lC^JS*f^bTS^Ufc+FBl^^©#S/)< 

fiF.Slk4iA{- 1 . 1 JU±<!:rj:51i^lCl4. SlSriftA^ 

r0= oo d0=35. 000000 

r1= 46. 95438 dl=15. 243933 nd1=l. 



• • • (11) 

U'>xi4, Si u>xiii , m2 U'>xp2. ms 

T«fiE^nTt^«. -tL/T. IB1 U>XP1 (4. iEU> 

XT35-S)U>X1 1 <i:ftU>XT-«.-5>U>Xl 2i:Mg 

^snxm^sn, m2\^>xm2it. iEu>XT-^-5 

1/>'X2 1 T«fiE$nTlN-5o Se>IC. |g2U>Xi*2 

S/ttolc. iC (2) ^3l>frJ:5«:fii. iP-&. 0. 5 J: 

[0 0 9 01 -^-L/T. IB3 U>XP3(4. iEU^XTa^ 
«U>X3 1 T«B£Sn. m4U>Xi*4l4. ftU>X 

T»-5U>X4 1 T•«fiE^nTl^-5. 
[0 0 9 1 ] fflU. Ig 3 IIJg<^JK^T-l4. JU±rom 1 U 
>XI¥17iMSS4l/>X»4<0e)S. m4U>XI¥4€ 
fll^-r-5U>X4 1 0!)S(P.IJ(7D®4 1 A;J:lt*«#fi*Si:$ 
nTl>-5, ^?t>lC. C(D1«^. Ig4 U>'Xi*4 0li«'J<D 
ffi4 1 A(7)4;J:<Dlfi*ffi«a*a4i<h-r-5<!:i:t>IC. m 

^©«6a«k4it. -tn-en-r-si^. ^ 

a4i= (k4i/f ) 3 

• • • (12) 

[0 0 9 3] MZ. fiF.ak4i€. (1 2) (C^L/tlE 
H©tf |8J<D«5H©fiST*S. ff«>l(4- 1 . 5 0 0i:U>!:: 
m-^lZ. 02 4<DglRU>XO=&/t5y-^*. m2U 
>Xi¥ 2 ©Jf$«^a s f 2*<it (2) $-3lfc-rJ;e>lcSi 
S-r-Si. 09^f4. JUT(^) J: p IC^CS. 

[0 0 9 4]. 



624863 vd1=59. 3331 



(10) !}$ga¥1 1 - 1 3 3 3 1 5 



r2= -81. 59796 d2= 3. 000000 nd2=1. 

r3= 262.88850 d3= 0. 100000 

r4= 35. 32537 d4= 5. 265233 nd4=1. 

r5= 42.57455 d5=1 8. 825720 

r6= 29. 86996 d6=13. 203455 nd6=1. 

r7=-118. 63999 d7= 2.892257 

r8=-251. 38234 d8=1 1.893973 nd8=1. 

r9^ 40.33824 

a4i=-0. 344216X10-4 

b4i=0. 373255X10-7 

f =46. 112 

[0 0 9 51 CCT. b4ili. tmrnT^^. 1^4 U> 
[0 0 9 61 TSfc. COiS^v f^2{y>Xm2(Om^^ 

as f 2(*. 10. 746i:)ay. (2) *3ifc-r. 

[0 0 9 71 SlgU'>X<D=&/t^>-;J'*^ jC ( 1 3) 

iiSlcii. 02 4jc:^Lfecfcp;a:^t8S0*iiH*^n*. i 

02 6lC^^<tplC^C-5o 
[0 0 9 81 ^fc. glgU>XO#/t^>-:$'*t, 
rO= oo d0=35. 000000 

r1= 51. 43608 d1=20. 175768 nd1=1. 
r2= -48. 86497 d2= 3. 000000 nd2=1. 
r3=2852. 31240 d3= 0. 100000 
r4= 29. 02626 d4= 6. 819791 nd4=1. 
r5= 31. 02646 d5=14. 886732 
r6= 29. 14243 d6=11. 868992 nd6=1. 
r7= 293. 64092 d7= 8. 338791 
r8=-266. 79528 d8= 5. 960953 nd8=1. 
r9= 51.30455 
a4i=-0. 699328x10-4 
b 41=0. 953879x10-7 
f =46. 114 

[01011 ;3:fc. nom^. S2 u>xm2(Dmvz% 

as f2(i, 30. 023i:;5:y. iC (2) ^SSfcf, 
[0 1 0 21 gigU>XW#/t^^-^*^ jC (1 4) 

t^izit. «J®JRS. ns^Mm. fcj:z/mfliRM(*. m 

OfC^fcfePlC^S, 

[0 10 31 SigU'>XO&>'^^^-^A<, SC 

(1 4) lC;^^cfce>lcaS^nTU-51i^t. I!i*i5t*4 

rO= oo d0=35. 000000 

r1= 42. 73929 d1=16. 486633 nd1=1. 

r2=-90. 08130 d2= 3. 000000 nd2=1. 

r3=102. 53971 d3= 0. 100000 



755000 i/d2=27. 6000 



634506 i'd4=57. 5452 



543031 vd6=65. 1511 



755000 i'd8=27. 6000 



• • • (13) 

(13) ic^-rj:e»ic^s$nTi\sJi^(c. mtfit/tm 

±t)-^i>9mmf:H-f-fnftt^tzmt)^tl?>tft9&m^, 0 2 

02 8ic^-r. 

[0 0 9 91 :X\Z. '0gak32€, (1 2) iC^Ufcfg 
acDTPRfflTfeS - 1 . 9t Urcif^lC. 0 2 4 OtSBg 

u>x©s/x^^-^^, S2 b->xi*2©?Btt«as 

f2A«iC (2) *^>tt-J;plcK«-r«t. mz.lt. 
[0 10 0] 



620000 i/d1=60. 3000 
755000 i/d2=27. 6000 



563701 vd4=63. 6389 



620000 i/d6=60. 3000 



664663 i/d8=32.4763 



• • • (14) 

±A^e. 9 mm>S:(t•rnTl^•&<!:^©^S±ICtJ(^•^.«|lR 
Ml*. 0 3 1 fCSrrJc^lC^C*. 

[0 10 41 «ak4i*. iC (1 2) (C^UfciE 

ffl(D±PBfST'«)-S.- 1 . 1 tU^cli^lC. 0 2 4<73}$IK 
l^^XO^/l^^-^^. ^2 U>XI?2©J^tt#.as 

f 2*t5C (2) «ai/t-r«tp(cs^-rs<t, mtf. ju 

[0 10 5] 



653513 i/d1=54. 4529 
755000 i/d2=27. 6000 



(11) nmW-^ 1 - 1 3 3 3 1 5 



r4= 44. 79904 d4= 6. 635084 nd4=1. 620000 vd4=60. 3000 
r5= 90. 04515 d5=16. 723563 

r6= 34.62602 d6= 7.621149 nd6=1. 487000 k/d6=70. 4000 
r7=18a 67253 d7= 1.334160 

r8= 74.08869 d8=1 7. 786101 nd8=1. 755000 i/d8°27.6000 
r9= 34. 28271 
a4i=-0. 135749X10-4 
b4i=-0. 106893X10-7 
f =46. 112 



[0 1 0 6] fSiiS. CKDti^. m2 U>XS¥2<DJBtt«6 
»s f2(4. 2. 980i;a:U, (2) ^mftTo 
[0 10 7] «IBU>XfiOS^A^>-^'*t. ^(15) 

t^izit. mmisi&. n!^Mm. isjuifrnmiRmt. m 

3 2ic^-r<t5ictty. «is±(cfi{ts«jR^(*. 0 3 

[0 10 8] JgBgU'>XO«-/t^^-:5'*<. iC 

(15) ic^f .tpic^ssnTi\**i^ic, mi}^tftm 

Ml*. 03 4(C^-rJ;plC^-5. 
[0 1 0 9] ;^CIC. 03 5 (i, ^f^igcDglgU-VXCDlS 

4 j|JS©JB^03mfiEffiJ«^l^Ti\-5. 04'. 01 

[0 110] fie^T. lB4ll^E<DJBffilc^3l^xfc. mm 

U>XI4, 48f5tt©U'>XT«fiESnTl>'5. EP-fe. 

siBu>xii. m^l^>xm^. m2u>xm2. ^3 

- 1 . 8<k42<2. 0. (HU. 



[0 1 1 3] Ctiri. 0^U[k42*<. - 1 . 8 JUT t;^: -5 

A^ST^-So ^Utk42d<2. 0JU±t;5:-5^^(C 

14, 02lci^*S$#L/T*UyS:4'PBl«lgE'CI4. 

rO= 00 d0=35. 000000 

r1= 57. 33885 d1=18. 369087 nd1=1. 627197 

r2=-39. 79919 d2= 3. 000000 nd2=1. 752596 

r3=370. 26370 d3= 0. 100000 

r4= 37. 88815 d4=14. 933140 nd4=1. 487000 

r5=632. 70628 d5=19. 132328 

r6= 27. 34086 d6= 7. 538561 nd6=1. 620000 

r7= 87. 43207 d7= 7. 581556 

r8=-29. 49375 d8= 3. 000000 nd8=1. 755000 

r9=327. 65071 

a 42=0. 501077x10-4 



• • • (15) 

u>xsp3, ^4L/>xep4Ai. ^mti>hm)!K.m.m.-&ti 

T«fi£*nTl>5. -?-UT. gSI U>X»1(4. lEI^V 

XT'^-5U>X1 1 <!:ftU'>XT«.5U>Xl 2 ttfi^ 
^$nT«fi£Sn. ^2U>'XS¥2(4, iEU>XT-^-5 

U'>X2 1 -cmsnxos, $e>(c. 3i2U'>xs¥2 

i>ft»iz. it (2) *^>frJ:2»;a:ffl. IPS. O. 5 J: 
[0 1 1 1 1 -eUT. 1^3 U>X»3I4. iEU>X-C«. 

su>X3 1 T«fifc*n, mA\y>xm4tt. mu>x 
[0 1 1 2] (iu. mAm^<Dmm-vu. a±(Dm^ u 

>Xt¥l 7!iS^4 U>Xi*4(D5*.. lg4U>'Xi#4«: 
«fiEr-5U>X4 1 03::^i?U->ffl!lO®4 1 Bfc*(t*<#f 
^ffiiSnxo-So 5e>(C. COTli^. IB4U>XS¥4 
(^:?^^U->ffliJ<DH4 1 B(^)4;^C(Dlfi*Sfi6Sl4a42<!: 

■r-5<»:<tt>ic, BFr^w«a*k42<t. -tn-ent-st 

a42= (k42/f) 3 

• • • (16) 

*t)IE:^|fi]lc:*:#< ;S:5*^e."C«.S, 

[0 1 1 4] ;jClC. «iak42*, iC (1 6) (C^UfclE 
eO'^ratO^ao^^T^S. ^>tl4 1 . 7 0 0.!: U/ttS 
^IC. 0 3 5©gKU>XO#/t5pi-:S'*, |g2U> 
XP2roff5ttOSS(s f 2*<5C (2) $-^fc-rJ:plcS« 
■r-St. ffyxl4. JUTO J: ^> lC/j:-5. 
[0 1 15] 



vd1=53. 4628 

V d2=30. 0865 

V d4=70. 4000 
1/ d6=60. 3000 

V d8=27. 6000 



(12) ^mW■^ 1 - 1 3 3 3 1 5 



b42=-0. 173207x10-6 
f =46. 112 

[0 1 1 ei cc-c, b42(i. trnm-ca^. sg4^> 

[0 117] ;5:t3. COli^, 1^2 U>'Xl*2<D)Btt^ 
iSls f2(i. 1. 127tS:y, ^ (2) *Slfc-r. 
[0 1 1 8] SfRl-'>X©^A^^-^'A<. SC (1 7) 

iS^lcii. 03 5 lc^UfcJ:5;5:3tSS0*««*»ns. * 

li. 03 6ic^-rJ:plc^cU. «S±lc*3lt««6JRjS 

l*v 03 7(c^-r<t5lc;S:-5. 

rO= oo d0=35. 000000 

r1= 63.74873 d1=16. 817964 nd1 = 
r2=-41. 34616 d2= 3. 000000 nd2= 
r3=540. 21774 d3= 0. 100000 
r4= 37. 57345 d4=13. 547257 nd4 
r5=209. 85729 d5=21. 708479 
r6= 26. 83056 d6= 8. 662030 nd& 
r7=130. 40070 d7= 7. 164270 
r8=-30. 19076 d8= 3. 000000 nd8 
r9=32. 73832 
a42=-0. 594804X10-4 
b42=0. 600080x10-8 
f =46. 112 

[0 1 2 2] rsiis. CWli^. m2 U>Xi¥2<D?Btt« 
iKs f 2li. 1.436«»:/<j:U. SC (2) ^rSSfcfp 
[0 1 2 3] glgUVXro^A^^-^A*, tC (1 8) 

t^lzlt. ^SiiRM. $¥!^M^. fcJ:iXmttJR^Ii, 0 
4 oic^-rJ:plc;5:U, ®S±lc:fctt-5eiiR^(4. 04 

[0 12 4] mt&l^>X(D^/-^'^:^—$'tfi. sc 

(1 8) (CS^■r<t^lC|^S$nTl^'5Jl^lC. 

rO= o 



• • • (17) 
[0 1 1 9] SIBU>X©S^/X5>-;5'**. SC 

(17) ^c^■r«ke>lc^s^nTl^■5i§^lc. @*t3ti* 

03 9lC^-r. 
[0 12 0] ;5:IC. €l»k42$. iC (1 6) iZTjkl^ftm 
ffl<DTPS(iiT»5- 1 . 8<tU/tli^lC. 0 3 5CDlglB 
U>XOS/t^^-^*, |g2 U>Xi¥2<^}Ett«S(s 

f 2*<^ (2) ^asfc^ct^icssrst, «9>tif. 

[01211 

1.648512 i/dlMB. 6557 
1.755000 >/d2=27.6000 

-1. 487000 i/d4=70. 4000 

1.620000 i/d6=60. 3000 



=1.755000 i/d8=27. 6000 



• • • (18) 

±*^e. 9 mm>^:ltmT^^■5(i:#C!)«S±ICfcl^S«S^^ 

SI*. 04 2(c^-r«fc5(c;a:-5. 

[0 12 5] -AlZ. «Sitk42*. SC (1 6) iC^Ufcffi 
Ba©±RBfiiT»« 2 . 0 <!: LfclS^lC. 03 SiOSIBL' 

>X(7)&/^5;>t-:^*. Ig2 U>XSf2a)?15tt«!gts f 

2*i5t (2) ^^fc-r-tpictas-T'Si. mtf. iUT 

[0 12 6] 



rl= 57.12941 
r2= -46.27543 
r3= 308.46978 
r4= 38. 05458 
r5= 293.50877 
r6= 28. 03696 
r7= 125. 69552 
r8= -36. 16103 
r9=29279. 63461 
a 42=0. 815921X10-4 
b42=-0. 213534X10-6 
f =46. 112 



d0=35. 000000 
d1=16. 680182 
d2= 3. 000000 
d3= 0. 100000 
d4=13. 868119 
d5=20. 101568 
d6= 8. 406043 
6. 342776 
3. 000000 



d7= 
d8= 



ndl=1. 614935 vd1=54. 1070 

nd2=1. 753322 v d2=29. 2884 

nd4=l. 487000 i/d4=70. 4000 

nd6=1. 675762 i/d6=51.4159 

nd8=l. 755000 v d8=27. 6000 



(13) 4tia¥1 1 - 1 3 3 3 1 5 



[0 12 7] fSitS. Z0)m^. ^2 U>XP20}Btt#^ 
as f2li, 1.298<i:/j:U. (2) ^Mtti: 
[0 12 81 glBU>X©&/^^>-^'A«, 5C (1 9) 

.t^icis. j*®iR^. $^^M^. tsj:zfmmiSLmi. m 

4 3lc^-r<tplc;5:y, ®®±lci5lt-5«iR^li. 04 
[0 1 2 9] SigU>'X<0*/t^;»i-^'*«. 

(19) lc^■rcfc5lcl^^^nTl^•5li^lc. eA^jti* 

±d^e, 9 mm/i:(frnTt\-5<»:#<D«i®±IC33lt-5«|iR 
^li. 04 5ic^r«fc^ic«:«. 
[0 13 0] JU±StWUfc«fi£lC«fcniS. 4 0 

<. liffig**. »-5ss. 3tf4±X)^ e-rnxfe, 

[0 1 3 1 ] SC (5) 75S (7) , (9) T^M 

(11). (1 3) TBS (1 5) , (1 7) 7!iM (1 
9) *>e)Me>*^J5:J:plC, Z-fUU-^li. 0. 7 5 f 

[0 13 2] ;^cic. iU±Uil^brcSIRU>XlcJ:oT. 

[0 1 3 3] 04 6». :^^m&mmi^/t^^&^^m. 

[0 13 4] a^lg^ (li^^jF^^) 5 1 (i. 

[0 13 5] CCT\ il 

«•^3t^^o)^3t*$iJ^ap^■5SJ^alS^J«^:T«fiE^fn-5, s 

T. ^S±<*OgS^k«:0SCiA<T tic. ^ 

mr^ctifix^^, -fi. siasios^T'/^-fxt 

[0 1 3 6] «^«^^5 1 (Ct30T«*$n>£:Bfe«E(i. 
SKU>X5 2«^^UT. SjiaSCX4"J->5 3±ICS 

$nfc?*#*<. 0K 01 3. 02 4. ^fc(±0 3 5(C 

^Ufccfcr>lC^fi!cStl'5SI®U>X5 4^^^•rsc<tlc 



• • • (19) 

[0 1 3 7] 04 7ii. :^fm^m.m\yit^iSimkmm. 

©IS2^J£OJB^<D«fi£WI«:^L/Tl^-5. J^fe. 0'*'. 
04 6ICfclt*ii^«^:«JE5■r■5SIJ^^IC•^t^Tli. l5l-CD 

;i^i"J->5 3*i|ftlte>tlTO«:UC<t^&(*(t(f. 04 

6 (cteit5ii^<ti5)«iicmfi£$nTu-5. 

[0 1 3 8] 04 7 roBfefi^Hm^lST-li. a^*^5 1 

lc^3t^T^s5^^tl*:li*»*t. sigu>X5 2*^-r-5:: 

tT. ^C0B*«O^'t'l*6 1 tfi. m^\t. 04 6lCt3t\ 
TSiiaiC:^^U->5 3*^^g^nTt^;£:^aglC?^fi£^ 
CCDS'f'fiie 1 *^ ^IBU>X5 4$^t-r-5C<t: 

^^«<ig^$ti-5. croti^. 04 7IC. -!^M 

^T^-r«te»lC. 3g*ll^6 l<Di5<IC. y^-)V]r^U> 
X5 5«EfBt--5C:<t*«Bll^-C*«. crolfi^. SBBU' 

>x 5 4 UTa>tiHft<DSiS3tfi*iiiiP * -a-s c <t 

[0 1 3 9] 04 8li. :^%^$a^U/bi!;ti€^l§»^S 

<7)lB3ll^6roJ^5fil©«^«|J«s5^Tl^■5, 0f. 

04 6lct3(t■5^i^<!:*^^E:t-■S8P5^•lcol,^TIi. 1^1— O 

>X5 2fcJ:t^SjliC>^i'U->5 3*i^(t6nTt\;a: 
uct^l^ltli. 04 6lcfcltSiS^tP)»lc«fiESn 

[0 1 4 0] croiiiiiMitlttilg-Cli. «^^^-5 1 

[01411 «*iii?-5 1 ©S^fi«*«^€ru«^(c 
li. 04 8©SIJS(DJBSIlc3^UXtJ:5lc, 1 

C<btt<. glRU>X5 4fc'(j-€:^MxTa-S>>S:l:J-Tt). 

iCli. }$ilgU>X5 4(D*l.*.iEgl*^^l\<t. @ftl±J[E< 

4©M.^8§iai*«St^<l:. U'J-7(ift<^SA<. ® 

lMi^fC(i. 04 6 lC^L/tJ:plC. a^^^5 1±<75 
Bft^*. tSi5U>X4 2T\ SaS^;^^U->5 3±IC 

[0 1 4 2] 04 91^. :^§^BMt&mi^nimmmm^^ 



(14) 



11-13 3 3 15 



04 6lCi3lt-5«^<t>Hj5-r-Sg|5^*lCOl\T(4. m-<D 

^ 5 1 CftX-T, **jg?-7 1 tSj:ZfP B S «i3te- 
A7,yiJy^} 7 2ifimf^tiXi\^mi. @4 6(Cfc 

[0 1 4 3] m7F-\ttb^Mtr><ofti±^nf^^t^iti:0X 

(omt. p B s 7 2 icfcuT. 9 o§ts.mtsn. 

(B«S*lg?-) 7 1 ICAStf*. S^3il^7 1 \i. 

[0 1 4 43 Bit>. RWSOa^-T'/Wi^TfeSS^m 
^•7 i.(i. iliiiicffl^-r*#IBi<^^^j&^¥®ttlciEg$ 

[0 1 4 53 CWS*t3t<l: UT<DW5#(i. P B S 7 2 * 
SiSLT, SiJU>X5 2ICA&1U. JUT. S4 6IC33 

[0 1 4 63 S4 9<^||^SCD?B^lC^3l^T=b. 

[0 1 4 73 UlS. P B S 7 2lCft:^T, — 

[0 1 4 83 05 01*. :^mn^mm\^rz.ikm.^^^m 

(Om5Jl^gW}Bffi©mfiE09€:^UT^^-5. /<Cte. 04'. 

04 7*fcli04 9 lCteCtS«^«!:*r*B-r«SI55J'lCOl\ 

fili. S^^^s 1 icft^T, S^^^-7 1 teJ:t/p B 

5 7 2*^l8(te>nTl^-5^fe(4. 04 7 iZfcftSig^iPl 

[0 1 4 93 CKOefclKti^^SfCdoUTI^. 0^1i-«b3£ 
jSA»6^-ti-e>tl/tB3R^5t«i:UT(D3tA<. P B S 7 2 fcfc 
IXT. 9 0igSI4$tl, «^«^-7 1 (CA84^S. 
^^7 1-Cll. ^-ClcAI^^+l^JtdtSW^n. ^<OSL 
WJttUTOHftiftA*. P B S 7 2S:2jaLT. *SIKU> 
X5 2ICAWU. JUT. 04 7(Ct3lt*lf^<t|5]«ICU 
T. J.-- ^f<Dagi*lCt5l^T. jS^A^K^Sn-S. JSfe. 
CC^JS^lCfc. 04 7lC*3(t-5JS^tl?l«l(C7-f-;H< 

[0 1 5 03 05 1 14. :^^m^mm\^it.^'^^^^m. 

04 9lc:fc(tSii^<t«J*;-r-5gP^^lCOt\T(4. |p)-03 
^^^ftbTSSo En-&. C<^B*^tSetSgl4. PBS 
7 2A<. g^^^^S 1 ti^§^\y>X5 2 torsxiifsi 



TUSftfett. 04 9lCfc(t*ig^<hl^tilC«Sfi!cSnTU 

•5. 

[01513 Z(Om^, m^ittb^^tt^<s¥titioHft^ 
myttlyXOifttfis PBS7 2(Cfct\T. 9 0g5*f$ 
n. SiJU'>X5 2$:^M^T. S^^^-7 1 (CAWf 
«^^?-7 1T-I4. -e-c:icAS4$tlS3tA^SI4$ 
tl. -e-OSWJtt UTWI*«*I. Si?U>X5 2fcJ:t^ 
PBS7 2$Si§UT. Si§S::^^U->5 3lCt£*S 
iJSn. JUT. 04 9lCfc(t-51I^il5]«HCUT. ^L- 

[0 1 5 23 jftte. pi«roissT. m5o<Dnm<Dmm 

IC33l^T. PBS7 2I4. g^^?- 5 1 tSiJ U^X 5 
2<«:roFd3TI4;5:<. tSiJU>X5 2 tSBBU^XS 4 <!: 

[0 1 5 33 05 214. :^9k^^mmLfttiim&i^mm^ 

<D^7mm(Dmm<Dmmmt:7jii^x{.'^^. ^fc. 0'*'. 

04 6(Cfc(t-51i#<!:*tJS-r-5gP»l-Ol\T(4. PI— O 

[0 1 5 43 CWiS^. a^ig-7-5 1 lC^5l^Taa^*n 

/tRJfe^i: UT<D3tl4. S»U'>X5 2«:^LT. 5^- 
8 2(CAt*-r-5o 5^-8 2r(4. SiJU'VXS 2*^e> 
CQ3t**. 9 OgSW^En. 5^-8 1 lC{il*fSn-5= 5 
^-BITtt. 5^-8 2*»6><OSS*3t*«. $e>lC. 9 
ogSW^n. -ttDSW^t^^ SjSjC::^4"J->5 3± 
icsijsns. tiyx. c<7)Sj§3t;^^u->5 3±ic 

[0 1 553 05 3(4. 4:|IW$iiffiU/£:l!!^ISta#^^S 
<om 8 |lt&0Digli<9«J«9i|$^ LATINS. 0>l>. 

04 9*>J:(40 5 2 lCfctt-5if ^t*J*5-r-5ai5^^(C^O 
T(4. Pl-a)^^$#t^T*S. 

[0 1 5 63 COiS-&. 0*1i-i63taS*>e»1t6nfcB3 
W3t<»:LT<7)5tl4. P B S 7 2 lC^3l^T. 9 OgStt^F 

n. «^^^7 1 icAi4-r-5o s^^^ 7 1 (4. -e-cic 
A«$n-53t*5*)-rsci-c. 3.— tficam-r'<^ift 

«$?BfiE(^. l,TOS«43t(4. P B S 7 2*3 

^mmiy>X5 l^-n-l^X. 55-8 2lCAttU. JU 

T. ms 2izt5ifim-^tmmzi,x. =L—\f<Dmmz 

[0 1 5 73 BPS. 04 6 75M5 1 OllJ6roJB^-r{4. 
«55^^5 1 ^7t(4 7 1 . f$i5U>X5 2. }fiBU>X 

5 4€-il*g±(ca£'^/t«lfi)c<!:t^fc*^ i«5«iS«ilS 

14. 05 2-^0 5 3(Cn^U>t«l:plC. ^tfJjC^^-BI 
*5J:t;8 2*J¥A-r«c:<!:T. 3t!S«:iff U ft(f *J:5/j: 
^fi£<h-rsc<h;{)tT$-5. C(DJi^. gg(?5/hS!<b^£0 

[0 1 5 83 05 414. :$:fgl^$igffiU/tl)!tl^!ii^^S 



(15) !|#gg¥l 1 - 1 3 3 3 1 5 



[0 1 5 9] K9 1 R, 9 1 G, 9 1 BT 

2. 75-f7-f Ui'Xg 3, teJ:t;7-f-;UKU>X9 
4^^L'T. P B S 9 5 ICAS4-r-5. PBS9 5T(i> 
7-f-;UKU>X9 4A^e,CDpta^ 90g5»*$n. 

^/t^;U 9 6 (C AWf-S. SftfSI*«a^A^^P 9 6 

B S 9 5 teJ:t^S»U>X9 7 *^MxT. jSMmT.^ V 

->9 8icl£:^Si?$n'5o ccot£:*:SgJSn;t^(i. 

E K 01 3. 02 4. $fc(±0 3 5 iC^UfectplC* 
fi£$n-5glBU'>'X9 9€^)-L.T> ZL— tf©|g^|CASt 

u. cni=j:y. oL—tfommizm^x. sa4Stt«« 

•5. 

[0 1 6 01 cmm-k. ^^mt^mm^^j^^ji'Q e ic 
[0 1 6 1 ] 05 5 :^^m^mmLf:itii^^^Mm. 

a^y^y 0||^g©JB!g©«fi£«^*UT^^S. «:a3. 0 
-wl?^*f=tUT&*<. Hit. c:©B*^a«ilM(±. :7 

^•<7-fU>X9 3<t7'r-;i'KU>X9 4 iOFBllC. 
*5-l 0 1 *^S(t6nTl^«it"bC. tafBl/>X9 

y:i 0 s^ttsitenTfey. $e>ic, ±<**<Ki*i 0 4 
1ilfi^^nTl^■5. 

[0 1 6 21 :i<r>m.m<Dwm-Q\i. 7-i'U'>X9 

3/>^t><Diai«3t«!:LT©3t(d:. 5^-101T-90gS 
«$n, ^-f-^UKL'^Xg 4$^UT. PBS 9 SIC 
AS4ir4, PBS9 5T-(4. 7^ -;U K U^Xg 4 

(oitifi. 9ogRS=t$n. -trosw^ci. 

^yt;!!.;U9 6 ICAWr-S. 9 6 

14, -5-;ilcAW$tl*3tS:l S OMmir^ZLiiX. ^ 

3tl4. P B S 9 5fcJ:L^*Sg?U>X9 y^trt-UT, 5^ 
-1 0 2lCAW-rS, 5^-1 0 2T-I4, SiJU>X9 
7 if^iiDiftifi. 9 0JSSW$n, *©S*t5tl4. 55- 
1 0 3(CA**t- «. 55- 1 0 3^14. 55-1 0 2«» 

t.ross*?t*t. $e.ic9 ogswsti. c:nic<tu. ^ 
iju^xg 7-ci£:^snfc^x>i, Sj§s::^i'U->9 a 
icSjEBStiS. JUT. 05 4lc:i3(t41g#<!:ig«fcu 

[0 16 3] JU±OJ;plC. 55- 1 0 1 TbSI 0 3 (C 



[0 1 6 41 05 614. :$:%^$SfflU;tl!i^Mi|I^^S 
[0 16 5] C(DllS£<DJBSlC*5t\T(4. 05 5|C^U 

/ifi*#ffi^.^a*2*m(tT. -f-n-enicj:u?gfi£$n 

[0 16 6] IPS, 05 6IC*$UT, !i5t^-f :+-K9 
1RL. 9 1GL. 9 1 B L. :$^-<i'n-< ,y^:7UXA 
9 2 L. 75'f 7-< Ix^Xg 3 L. 7-f--»UKU>X9 

4 L. P B S 9 5 L. SS4S»tt«S^/'«^;i'9 6 L. tS 
i?U>X9 7L. Si@li::i^'J->9 8 L. ^[|BU>X 
9 9 L. 5 5-101 L7bS.^ 0 3 LI4. 05 5<D¥ttft 
^^^^-1^9 1 R. 9 1 G. 9 1 B. ^'i<?U-^-j<?y 
'JXA9 2. 75'f T-f L/>X9 3. 7-f-;UKU'>X 
9 4, P B S 9 5 . SfJSB*e^«*/t4^JU 9 6 , 
>X9 7. Si§^:^^U->9 8. }gSBU>X9 9. 5 
5- 1 0 1 TiMi 0 3 i^rti-eni^^llcmfiE^n, n- 

fe. 05 SiCfclNT. IS3t^-f^-K9 1 R R, 9 1 G 
R. 9 1 B R. ^^-f^P-f •y^:/'gXA9 2 R. 75-1' 
7-f U'>X9 3 R. 7-f->UHU>X9 4 R. PBS9 

5 R. SS4Slft«i«S5/t:^;|/9 6 R, Sfg^>X9 7 
R, SjS§yxi"J->9 8 R. SlgU'>X9 9R. 55 
-10 1 R75S1 0 3 Rt). 0 5 5 0D^3t:S^-f :t- K 9 
1 R. 9 1 G. 9 1 B. ^^^U-<-j^y^}XJx% 2. 
75-f7-f U^Xg 3. ^-f-^l/HU^Xg 4, PBS 
9 5. S9=tSf!*fil«^-'t^-;U 9 6. eiJU>X9 7. S 
jgg>X^U->9 8. SlgU-^Xg 9s 55-1 0 1 7^ 

s 1 0 3 t-tn-f^niDiRjcffifiEs+i. J.-- y©*K(c. 

[0 1 6 7] fifoT. C<Dli^. ^— tf(4. * 

[0 16 81 05 4(Ctelt-555-l 0 1 TiS 1 

0 3-^. 0 5 5(Ctelt-555-l 0 1 LTiSl 0 3 Lfe 
j^XS\ 0 1 RTiiEl 0 3 R<DiEBtte(4, 05 4-^05 
5lC^L//S:Clg(CPgS$n-5t)OT?l4^i:U. EPS, 0 5 
4 ^0 5 5 ©IIJ6©}B«TI4. 3tl»«, 0ffit¥f7^i:* 
In||CtBllfSJ:plC. 5 5-SiESL/fc«t. -tOfl!!. 

li. 5 5-14. 3tSI*. 0iS.tSii;a:^|S|lcfflilfSJ:5 

[0 16 91 ]U±©J;p|c. SffiU>X<tUT. 01 . 

01 3, 02 4. ^tzitmz siz^utc^oizm^^n 

•5 feW^fiJffl (^/tf!!lll®St*^g(C J:+i(4. iSjS^ST-. 

^ic, m^ii. =L—*fifiWi<z.tiz^-:>x. 3.—*f(om 
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